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(57) C^**J] 

CiiSI] MMftfcDNA®Ni£&&<Z>«& 
[JMfc?K] «ftDNA£$t?Z^£f(DNA©— SB© 

n?^tf^KK££«^ftH#tllDNA©§aSL 
■CfriaH^D N A tCfctt SEItfJ D N A©— gfl©I2?lJ£ 
d>fc < <fc h 1 <1<0*S£'<- h n/c d 

NTP*m>r«ft-r4ci«:«t*. Wtof- 1- 

£S® 5cffi}#-r £ H<*£f#&K: SUM 
SftfcDNAfcBJer*. 



(2) 
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«--«-#*£ ©Mr. »-*«E©e^©«Ja«C«fc4*flej 

tltcmmDNAtt, (A) i&StSllfiDNAfc.itfigDN 
ACC*fLTtlfflWtflSS2^J*^^S-2|!i:|«DNAi. « 
m D N A ©—SB©* =f * ? U * =f- Kig^JtCffifflffJ* * 
'Jrf^U;*-?- h-£<DH#§f[DNA=&^Ji£-r-5I*i. % 

6o*«: (B) c^brf#en/c=:*if(DNA*ffl^r. io 

fcdNTP4§tjdNTP©i?4TT. Mf BlgffJ D N A 

©— a*©* 3 * * u vmn^'pts: < t&i ot*« 
&*&®&z>mi$m.tohts;z>n>m. i ib$s©d n a©h 

ttZmmm 1 IB4S©D N A©Hje{b*tt. 

e y & tr* ^ >sg £ *>6 ft £ Mttg- 2 f Big© d n a 

[»*R5 ] JM ( A) ©* >; 35? U*?- F**»W 

d n a© 3 - ^.m^mmwrnta^^m-r zmm i 
- 4 ©t, >rn*>{cKi8© d n a (omMit-^m. 

limme] Xfl (A) {C*»»*=3WiDNA©»JSS 30 

•T-57Kfefe^4J'C©-/>*a^-i'3>{cJ:f3. 

mrfex*IKD N A*jJ:C>'^ i/rf^i^u^^Ki 
<D«£f**JBfi5"*- S^ftTrff ^tiSfi*^ 1 ~ 5 ©l> 
fn^fc IBSE© D N A ©S^t^j*. 

[i»#JI7] *Ila]fl<)ffl8|^^>y^M*s^jia| ( Esctn 
erichia coli) ©re c A £ :w»*£fC*$.£0' r e c A 
CCgSfK©<i&g £ -5 * > M * ff *> 6 ft 4 ft © # > ; < * 
®^6jM«n€>IS*^6iaSE©DNA©lI^{fc^„ 40 

[IS*98] XS (B) *1DNA#'^7- fcfl. D 

(5' . 3' i*V7-(tX) . T4 DNA*y^7- 
-tf*J<fc£J*T7 DNAifOjy^-fe', %e>y'(CCtl6©S 

y ^ 7 - zu&mmmi d n a # >; ^ 
•7— y*>^ft5g¥ctos«ns^i>ft< it i®©if3t© 
??&t-t^t totisii*^ i ~7 ©(,»m*»jciatt©D n 

A©@S<t^. 

(ft*99) X« <B> CCteC?S^#a<*U^6?JPt 50 
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A^&T & s&frr* & if}*II 8 IBK© D N A ©@^{ b7? 
^Kfli^ft <<!:*> 1 Ome r #>f>ft£fi#]S 1 ~9©t> 

rnanciBtt© d NA©intm 

[»3WI 1 1 1 H*3t»#±Kil>ft < <t t> 1 o©SK 
DNA*i@S3n/cDNA^>7--C*-or. rei->3i 

SMDNAiAi. Ttfi?>SI- t*^^>Stt^©»fiS 
(Cj;t> fe^ Ltc D N A ^ v ?\ 
[ IS*IB 12] t ^ 5=- >«r ffltt £ ft fctllfl D N A 

(a) $>zmmDNAis£zfmDNAt,cztuT:tm 
m^msnifi h ft ^ - *i* dna^. «wdna ©-sp 

KiCH^IRDNA^r^-r-SXfl. fte^'CC (B) C 
^CTff e»ft/cH*IKDNA?rffll,ir. ^<ifclS 
« ^ >ffl-C« ^nfcdNTP *^tf d N T P©# 

iET-CBfria^WDNA©— sb©^- >;=f>ci' u^-^ Kis^J 
£4>ft< <tfe lotif^^^-c^iasn^^^u^-^ 

ft£-^(Ccfc9IISJ$g3ftSf§3j?.IIl 1 IBSE© DNA?"; 

-Jfftlg^^J-SO 5 6Cft6©l^<*-C*£S*£lIi 1 
lSfc«l 2iB$S©DNA^^7- 0 

r tr y > $ fcB ^ > i S5£ft 
ti6©K^f*-{SW^ra 1 l ttcit 1 2IB«g©DNA 

[0 00 1] 

[»MOiT4aS("»lf] ®{*30$ft±^<D 
mm D N A ©B-gYt^ftte <fcCK D N A * 7'{C*Jfjr 5. 
[0 00 2] 

ta£*©*rff5] ae-*f©»!i^"ea. ^^ttft<t'©ft?t-f 

©W^Jft^gi Lt. DNAf5-7($fcHDNA7^ 

^nru-o *Jffi«^n. -e-n6©-gp«j|ffl{k?n-c 

^Jr^ftDNA^^^C^iS^ibrtt. Ei^ 

[0 00 3] t-'Rtf. jfie^^^DU^-S/cifetct*. 
c DNA-^-e©— 93©#J2 00~3 00bp^ , J5?i'U 
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7->^u- Kct^r PCRfifiJaoriisiSJnri^. 
WtZfttcf^j^-zmK 5' ^^siasn/cDN 
DNA£@MfcT*:fri£4>&fS?;*nri,>a. 

SODN A ^£B(*3mf*±K« $t?,Ci #S51S 
<tftSDNAv^aTLW£fl:S|-f &CCtt. ^SHOg 
116 ;* flft: D N A £ P C R K <fc »J MSI? S C 4 te^r* 
<0. $fci|£g*> S6tC. PCRStt, -e-CTffl 

l'4BS (BMftttffffi) flM*tt«cJ:»). PCRffll (D io 
NA) *(Ctt[S©^SI%f*!)oIfi6tt*s*S. 3<E>Ccg 
/c. PCRSSr/BU-CIRMGfc. ^SSISDNA«. D 
N A©5 ' tltV -5. ZOtclsb, Zrtl&m 

t,>tDNAf^^Mlfc8^Ktt. DNACD5' 5fc 
StlflECC [3JC » fcflfci (C & -S . T -7 ') T - 3 > «: 

tf. DNAf-^l-CcDNA^RNA^. -?-ft 
&C«fc-5£>A^fC£j££ff 5 DNA©3' * 

[0 00 4] @ftd£}#f*±ra«D N AS^fiST 20 

h^mt. fP£J:< «. ^<T1 0 0 b p©DNA^i 

5£<fc-c* i act tftti*. £tc. H«dt^F*±^»sw«: 

DNA£HSffr -»{CDNA7U-{(DS 
fcDNA7l/-f«. @l^l#(*K:*fT£DNA©*S:&2> 

*m»fc». summits ctawc* a. sejc* 

[0005] *&wmtnz> &w>¥mrj:ftm& i )i&^zm 30 
Kwt»#-c. ja^«fc<«WDNA%^sfc«ta^-r 

T. -*lflDNA©-^DNAi<DS^cD^?:/r- 

«©«s»(c 3 tifc** \s** h*4SKD NA4> 

©-5t©tlBir«:#j^<i: < ffi^iAtf ci*st?#5ci^I 

[0 00 6] 40 

*-<D— gVtet&ZtltcmttoD N A i*S^-t- h *-© 

*BS©M^©ffJfiS;{C<fc SfiSftD N A©H&£#f*~.©@ 
S-ft^Tft-aT. S®3n/cMDNA*i, (A) 

*^>^WDNAtej:o-igDNA4c»L. -ctaffiifti&gfeFij 

*^^S-*«DNA4, tSffjD NAG-SB©* 'J=f 2 
lflDNA£fl5Jj£-fSI*I. &<=>t>'tc (B) C^L-r^*=. 

n/c=*iDNA4fflt>T, < t i> 1 a«striats^ so 
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A- h :T-©— ST?«RSS3 ftfc d NT P£^t? d NT P 
O&tETV > RtTf atS ft D N A ©-§(5© * 'J 5? * U * ? 

/<:*>©?*-&£ <h£!|#8!(<i:T*K DNA©S5e<W7?£# 

#±CCd>& < £ 4> 1 o©SWDNA*5@^$n/cDNA 

*£e+^>^rsiiJ3nfc«WDNA£*i. rtr-^> 

[000 8 ] *#6B^©@^.{k^(cJ;n«. E*iDN 
A5:fl5fi£-r.5.©(Cffiffl-r^.*'J=r>?f U^f- K^jM^C 
<t(C<fcO. ^WDNAC^fMO^ltlSKlfcW^K^'Jd-^ 
t> K <t*B*SlW£gI2?J©iliS!i©#*^* < £ t> 1 

«!©-* *JBJ*T H(*3t^*±-Blf M©*I^-C«S«J D 
N A *®m?Z> C i AJf^ -5. 

^<*±-N0fM©SKS©DNA4:. Bfg©*££$itJgr. * 
^»rSSfa-r@^tb/cDNAv-Y ?D7 (gfc 

[0010] 

[»w©*<*wtt»«] *r. ^Afn^umtmi 

■c. r*y=fx*u^^Kj t^-r^JS^© r*«;rfj 
©IS». 3E£bT«3iar^^-2|s:8^DNA©SS«rH2t: 
IKD N A©J&£(cm>6ft3-2|s:$lD N A©SS <hE»iJ 

tffflLTl^. S/c. *I6W«CI,^ TDNAJ ©11 
«. DNA^T-$/c«DNA»f>}-iS:}ftpItg^«{^:-C* 

[0 0 1 i ] risa.*- h^-J tt. ffl5(ClS^*»tt 

L5 4ti«jn*aB«o, ^^©—^©aw-c*)^^ 

DNA^rll^^i^a^fbb^SfcGr^ntf, W 
IS^*fflS«c»fiJEly 5 SWfr&S*/c«:*HF-©-gf$*> U < 

[0012] ^tt^WttWRffttt^^rtE-S-***^^- 
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^ctse o r ftta ;* ft -s d n a ommi t <* nfc® 

&g£«T*fcS>>-€-©f$©;W:/'J y-f >»f^ 

[0013] t^-^^iOTtt, e*g=->, tsj-s^ 

i3cje<ca^flc*»JSR U 5 £ C ft £>©gfigft#ptf h ft 

-r t^>«^#©B?8ts& (io-*'M) tcfifK-rs 

U ^ h r 1 1» * fctt r * * > £ Jgft U 

J ©SG*& t JJB. e+^SJcoorrjt&o 
fccoiHia-c**. SfcttKft&tz. 35«S**©rt5> 

C0014] ftfWtcMi^SML^ SWfiBSSfc 

uT-r-vm, vi/ri-- bit. ^fte&. * 

/c«Cft6©S£^trM^HA*W6ft£o T 5 
*§f#TSDNA£ffl{8-f£i§£. «jfi-T*«as 
SJ^CCteWSSStiLT, dNTP©- SPCCN'- (6 
-TS/^+J/*) dATP4II,>4C4t.r*S. 
[00 1 5] ±K<D*te'<--h*-<D5%. SWDNA 
*©«sS64-r-5CDWfSL/<,^<DiL,r« > 3Mffl{c«f£ 

Ig-ffttf. •^V->7t-l-t.l/<Bft'fy>7t-h 
£MT-r«fK3ftrt,>Tfc<fct,>TJU*u>lfi) 

CtifiXtfZ. 

[0016] H<*3t^(*4 l/rtt. h:*— ©- 

X •^l?©l,i-rti?:45C:4tt , ^SAi, -eft 6 

i». c©j:^ttn»sj*(* (eta. atiifcc^) ©# 
ftr*oT<><fct,». $tc. imom.±. ®»$L&mz 
[0017] s0«jdna«, &mw<DatmcrQ'ym'Q. 
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^©jgaStt. £ 3 C 4. & < 5DNA ©fKJt 
TNfco-C&J:^,, -flStc. 100bp«i. J:*)!^ 
K«. 5 0 0 b p~5 0 k b p<DDN A<,CttCX*&W 

A. A«cioO'«CM^4^fccfcO*K*S^©*e)t<)>4*feia 
K4*t5DNAKfrt*-)t, a*B^.©HS{b«Ci$'fl5 
tt£« («*.«. 4^t5i©r*n 
tf. «r»-r*i*>*»>B«Clf»9tM«JDNA«:J&:»)5*. 1*36 
©^WDNAtC-oc^r. 3 6{Cift|«?:ttIAft«. #151© 

?Jl. v^x&jfeooDNA. Sit. C>-rft*»©3^AK:RI 
ilttW h ft Site?-©±»* fcti-SSWT SDNA^f 
l«C4m, AIWfc^JiSDNA. 
^Se^i^If-C^ffl $ ft? l>* D N A SIb£fi&tt9£tt 

c 5 u-c*^^i4{*. Mx.tz. ae«>»K«ai. 

* 5 1 »tt£fi& 4T£ 4 ±"C*fflT* s . 
[0018] *JMB«cfl9H!e<b*j*©I« (A) r 
». tSW D N A *s «fc O'lfc D N A (C*f O TtB*ie<Jig«ie?iJ 
20 a^ftir.JfctftDNAi. ^DNA©- ffi<DM«£ffi 
MntttMNBNtirr >J rf* if u*9- F 4©H*IS 
DNAffl^**i^3ft-5. H*iKDNAlt^©^fiS 
icffi^t Ht'J^i'U^ Ftt. ^<4fc20m 
e r«±. Kft 0< »4 Ome r«±r*«5. SfSWiC 
l*±R»*#aO«tt>#. HfflW{C«*^:l 5 Om e r * 
■C©fe©*J«ffl-C#*. «WDNA©-«kOfl|«tt. Jff 
SU<{3:^©3' *«l»ffl[r*436J. Z*ilDNA*s^ 

h -e-©MJi!c-c^';d r ^i'u*9 L F<t 

=f>?^UsJ-^ FttiffjDNA(CtsW5*}S^ ^ Utf F 
A>6Sc*;3 0 bp^SClte? f V*? F*>6tt*«± 
iiSfc O < «Tife©tai«W>5:^ i» u^-^ FS35>Ji©PEBT* 
ft«. tttt£#*»J5ST*e&*«r**. BufB©xhu 
^SWTl>5DNA©B>l4 0Ttt, © («^©> 61± 
A^tiS^ioTOS^K^F-. D N A b V ^ 5— b* 
«14K:J:o-CifeD/c^jg©ftDftfc^^. 

ife>fts. 

[0 0 19]«T. PS5l3ft4fc©-C^I,^«. 
40 «r*5WDNA©3' jglMlcMSnA:)!? 

F*iffl#i£tf*§£tCO<,»r. *l6BJ©@^{t^ffi 
©Xffi (A) *>- .to' (B) icrrnxmiirz. 

[0020] ±&=m%D N A«^*©fl*fiK«. r*« 
DNA4 -e©«W D N A © 3 ' 5f?i£S|5{£{Ct§ffilfliSgi5 
»Wf 4^'J^i7U^5=-F4*. ffiiU^I^!^^ 

[0 02 1] ^-Ct^tBISJWffl^A^^^-^gia:. 
©#^TF-CffiW D N A *^tf D N A5H^ <4 ±gfi^" 
50 'J=f*2U:i-* K*i. ^^>^-i7W*^LTS5E^Jg^ 
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>><*»©AttWttfc<D£bT«\ AJSS (Escherichi 
a coli) CCfi^-T^ r e cAJ>a*^ W&ttJfflffi 
(Thermus thenrophilus) > fl!2CDI!l%$ffi®K::teOT , 
r e cAite^-W:J:0 3^ K3hTl>S&tttttt*>ss 

(Aqrobacterium tumefaciens) , tfi^fB (Bacillus 
subtilis) , stf-ay 4)\s7» ^?DhP-7 7 X (Me 
thylophilus methyl otrophus) , raU^iS (Vibrio c 
holerae) , r>XTV^:3 ^fwX (Ustilago may 
dis) »CCS*T&. ^ftSttttfcKDr e c Affi{«*> 

6tl£ a *<Dflk mm (Saccharomyces c 
erevisiae) ^>t hfCiSrr* r e c AH1H* 

co 02 2 1 nniiikx.»>/<^flt«iinar&«mDN 

A*#^—*tRDNA*}cfca f *y =T**U:j-* K 4©H 
#§IDNA <*fct2 3dgjK>lte*) ©JgJiRCcBRLr. 
TfV^>5' -H»J>B (ATP) 4W«0«» 
ft, (r-**) -Hy>8 (ATP 

-rS) . *^WdATP, UTP, dUTP, CT 
P, dCTPtfcBGTPSrfftiMifS. *ai8«c 
fi£5, ««S4i3fc«WDNA**tfZl*«gDNA^T-<3[) 
BW*ttCCteWi«Jfir4Xa (B) -CATP^t? 
Wft#»*#tt5»£«:B\ f£t©A T P - r S Sr±IB 

[002 3]W5ft3 «5MB^#0«ttSjCt«fefl=W. 

r e cA^>^I$/cBr e c AS(K*>^' 
*SCto&DT, Sl«rfthtt, ajfi-r*«t«cc8£^ 

[0 0 2 4 ] iifBOcfc^K:, recA^>A^f^ 
e c A*>^^»*»*br*BMt*fT5*ffitl»*L 

ft. 3c3Ett«f**itr4i. TJ^A 
(Tritrachium album) fi3fe<D"7*D<r a 1~—\£YL 

ft**©**, */ct*5S^orff ictms, 

«. 0. 0 lM Tris ( P H7. 8) , 0. 005 
M EDTA, 0. 5XSDS*>6tt*««iK4>K: % 7 
ar *:f--fe'K£5 0 ug/m I <D?£KrjJD;LT v 3 7 
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tD^r-fT^o — »#©*ftrtt. recA»^JJ 

#<s*ofc**r % ±Ba=SE»«*(**xe <b> ©* 

So COBftRta*, =*«DNA«CWir*«DN 
A±©aWDNA©**U**FBW*. Sf&tt4><C|| 

ffll^d«>jy9-«B. 5 0 •cfei±<oattr# 

tf©iStt*w-r5HW*ja*iyt*. c 

[0 02 5] C 9 Or, ±8S3RR»a*(***6sfiJB«C«t 
«3*>^^H*l»*Ur»63h4=*«lDNA«. ±E 

ffc #»WCC8£9. XII (B) KB 
=*fflDNACC*jW4Z^(cffl|DNA±CDaWDNA©5? 

20 — tf^jBorff 9c4a6«r**. ±fsxn (B) rfflo 

igjHOBSRfcffiffl-C*, *fc*n6©B3RO*ff"Prtf 

(5' -3' x*V7-ft^) v T4 DNA 
^'J^7-fe^J:OT7 DNA#yy 5— tf, 
K C ti bOMGrWESl DNA^'J^ 9- trfc <fc O'Si 

as ij > -7 — b'fr 6 ft * gf ct o a«n 5 *J>tt < £ 
30 laomewfsc dna^m 

«DNA#yy-5— I©C**MBCC*S5' —3' <D 

* + ^y?K^^U**>F=y>K (d NTP) O^^ET 
■C5' -3' 0#yy7-*SttWT4. ^U^^P 

[002 6 1 1^ ±IBdNTP«, d A T P, dCT 
40 P, dGTPfeJ:0'dTTP<Z)4a«rfiWL/rtf 

cn604>ft< 4*>-» % mt*. dCTP(D-SP*/c 
«±gP*SlSS? ti/cdCT P^fteCDaiSS? fritcd NTP 

iUtlt 0.01M Tris(pH7. 

50 5), 0.00 5M MffCl,, 0. 0075M 
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Oun i t/m l<Drggr/JDx.T, 3 7*C. 15flflfl-f 
[0 02 7] ±SBdNTP«tr^^>S^ftfe(DWtBS* 

fcdNTPtt*JR3ftTC>**>© (MX.& tr**>- 
i l -dCTP) gffiffirt, ifcBWfcjfct; 

[0 02 8 ] «±fc<fc9, »6h4*M3tifcI^«BD 

#**Bfflfc:Bjefb3hfc. 3fiS, DNATU^/diD 
[0 02 9 ] *»B<DB5frfb#ffi«:j: OSWDN A**B 

NA*BS^fcStifc»raa«JB«»*4>*:6U9*. Lfc 
#ot, *«HKJ:*i«* *fr*tt&6*rrSDNA? 
s^fcftttSftS. AOJWWJCCtt, a><fc5fcDNA* 
^<tOt«, ±E04Mectt9BnDNAtiE)fl]efb 

[0 0 3 0 ] 

[0031] aatflii 

«WDNA4l/t77-^*-Ml 3mp 1 8RF 
D N A (SSJt J: 0 A* "J) ZMmmm S n a B I r 

awitttcLfcfeoi, *oawDNA©*4»awa©is?»j 

0-mer©*'J^^U*f Fl 
/c 0 aWDNAi*y=/J?^U*^K 1 i<DH(0=*fi| 
»fiRSl£*tf^fc«)CC % 2o©SJ£«A (2 0m 1 ) <b 
S/£f£B (2 0 m 1 ) ZmffiLtc. JRlS«A«:H\ 5 p 
mo l©*y^^l/*?Fl, 6. 0yg(DrecA 
0. 48mM ATP-rS, 3 0mMft8 
MJ*(pH7. 2). 2. 5mM»B7^S/-)A*J 
SStiSo S&ffiBtC^ 2 0 0 n gCD^-y-y hDN 
A. 0. 4 8mM ATP-rS^, 3 0mMftBFy 
^ (PH7. 2), 2. 15mMitSvn^A^ 

[0 0 3 2] 5fi:«A(i:B«n^n3 7*Cri 5£H 
H,fcfft. 2o£^t?£;btfT, 36tC3 
7"Cr3 0*HBU:/**'<-H,fc. E&imJ&fxJ&Z 
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»*WEfS*4 0 M 1 «C, 0. 5°/o (W/V) SDS, 
0. 7mff/m I te*K£flDx. k 3 7'C*C1 

O^PJ-TV*^^- hr^CiCCctO, E&r e cA^I 
*ff ofc. 60w !OT EM (lOmM 

Tris-HCI, ImM EDTA)£tt]x.> 100 
y lilt, ^007 *;UAfl&a£ II, 

*ffC^ ^$ft*DNA#^£jgfi#ffiL/c 0 DNACfc 
JH*10. 5 u 1 <D&B*KSa>l/fcf& lOmM T 
10 ris-HCl pH7. 5, 5 mM MgCl lv 
7. 5mM^W U-/ h-;k 4unit^U^^- 
7 ^ y > h (K I enow f ragment) % 
0. 02mM a-32P dCTP, 0. 0 2 mM 
dGTP, 0. 02mM d A T P v 0. 02mM d 
TTP*r % 3 7*CC3 O^MBN^*'*- b?ZC£ 

[0033] t Emmmz io*\ fiax., g 2 5 * e> 

*7Ariiffta-3 2P dCTP^l/A * 

20 oo*»ficc^^r»o. 7%r;u*7 vxtty;i/Bjmk 

fc. *©4S»*B1 (B) <DU->1 CCtS-T. 
^KDfctiitt. teMSttft:y;uo^- F^*y9A* 

»*©ie«*B 1 (a) <z>u-> ice, Tiu*ysetty 

^SSttkttOMrX^B 1 (C)©l/->1 Gcifrf 0 

[0034] mmmtbx. *©ci*tf«ofc. u- 

30 >Mte\ DNAf^Xv-^-'C, HffiCOS^CC^OOIf 
^X«rmT 0 COIf ^Xv-^-ft ADNA«MRV 
fHindl I ITttKU [r-3 2P] ATPt 
5' Jm&UstkLtc&CD-e&Z. U->2«, recA?: 

*ffoteJS*CCS*r*fc©r*4. U->3«, AT 

4W, ffifflffliB^J^to^y^^u^^h^iffl^r 
®£^fo/cWKJb-> 1 tBl«osiS*lf ofcIS* 

40 «:^tSfe0W^ e U->5«, PBR3 2 2 D 
N AS3*J£ fco* y =f * » u*? F 3 *ffllr>TKlS*fT 

*y=f**l/:**Fl COIBJiJ : 5' -aqaqqctttq aqqac 

taaaq actttttcatqaqqaaqttt ccattaaacq qqtaaaata 
c-3' (B?V## : 1 ) 

*y=f**U:**K2 Offi^i : 5' -qtattttacc cqttt 

aatqq aaacttcctcatqaaaaaqt ctttaqtcct caaaqcctc 

t-3- (mm^: 2) 

50 *y=f^*U**F3©BOT: 5' -cact qcataattct 
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cttactqtcatqccatccqt aagatqcttt tctqtqactq qtg 
agt-3' (EJ»J## : 3) 

01 (A) . (B) fccfctf (C) KJ:*U*, 01 (A) 
©U->lCC7ftTJ:5K:. «WDNA<DS»KJE«:«: % 

nvAsoBinDNArtq, «»da 

WDNA Atl €>fTOSW D N A<Dg <* <h [5] D r 

$>ZC£&t>tif>Z> 9 

(00 3 5 ] Hj%M2 10 

(32 (A)©U->ltt t WDNAiUTM13mp 
18RF DNAOIHIBSXHi nc I ItWUci 
0*»»feCii, *©5fc«ffift©E^J*fco*yrf* 
K4Sr^/cCi«?FW > SI (A) <D U— > 

02 (B) tty;l/0$ftesXt*5. 02 (C) <7)U- 
>1«\ (A) ■Cf#6tite*>^;US:, *IJIE 20 
IP^B s aH I VtymLX. 4. 5 & 

(A) OU->2rf#6tifc-»->^l/*(MIRIBRBs a 
H I «Ut U-> 1 ±RI«OC«»»t&Lfcfe©r* 
&o U->M«, DNAU"-fXv-;*7-£;^U 1 
OCD^X* (C) (DtEffitcm-?. 
*yrJ*£Utf^F4<Z>E^J : 5' -qqaaacagct atqac 
catqa ttacqaattcqaqctcqqta cccqqqqatc ctctagagt 
c-3' (E*J##: 4) 

0(A). (B) **J:0ff (C) CCctntf. (C) 30 
> HCtfT cfc^iC, SligStl/cDNA«2*II<DtiS<jD 
NAOJtffl©— *«"C*0, *©^Sr*42 63 b 

[0 0 3 6 ] §gJI6ffil3 

03 (A)0l/->Ut 01 (A) <7>U->1 <LH« 

PBR3 2 2 DNA (M6J: 0 A*) ©EW* 

4Pli;SJS«:tfr>fc»*«:**r*. U->3« % &tt 40 
DNAilt, PBR32 2 D N A gMRMR S c a 

tt> affJDNAiOT. PBR3 22 DNASr*JKB 
*Sca ir«IBrOA:<>©4^fcC4i, M13mp 
1 8RF DNA©EW**#o*y:J**u**. F 1 * 
fllOfcC itWtt. U-> 1 ±mm<D%&*'rt ->td&m 
CC**f€>o (B) « (A) tmOTMu-ZY)\,<D. 
DNA±Pk&WMV$>Z> e 50 
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[003 7)03 (A) fc<fctf (B) fc<£fttf, SsifcS 
IS». =*H»^El^*K:. aftDNAOXtttttt 
©* y =f ar u*^ FEW£«MKlCfc/B<r>S* 'J 
^b** F©EW4*3l«tWCCI5l— "CASCi^flr 

[0038] mm a 

04 (A) <DU-> 1 01 (A) (bHli 

7r-^^*-M13mpl8RF©SnaBI 
WJt©fe 9-o©tf*«H!©* * u** FEWfctfjfcT 
£ U-> 1 4R— fl>*>^Jb«:WlB»3RE coRItej 

*u**F5*flii>fct±«*«, u-> i iiaaos 
c*>^*. shjkb^e c o r i vmmbxm^m 

Ltci><D~C$>2> 0 (B) « (A) tmCTtfa-zyjls 
CD. DNA*fte?Xt*i. 

* y =f * £ * F 5 ©E9(l : 5' -tqttttagtq tattc 
tttcg cctctttcgttttaggttqg tqccttcqta qtqqcatta 
c-3' (fMf : 5 ) 

04 (A) feJ:tf (B) <C<fc*l& U->24U->4 
KiRtJ:?^ *n*ti«WDNA(D>rtH*«*tt<DE 
JiJ%fco2i©*»;^^l/*f F 1 4 5^T- iS 

©sj6*fif «wdna±-c. -en-en-en^ 
©* y =f * * u** F#=*Mrar &?mptt*qui 

[0039] jO>W5 

05 (A) ©U-> 1 « v WDNA4L/tMl 3 m p 
1 8 RF DNA&MRHHRH i n c I I r«JKL/fc*> 
©^fflC^cCii, *<3r>*4S8SBfii©E?U*t03j-y=f^ 
9l>*? F6«rfflC»fcCiJ!iWtt. 01 (A) <DU-> 

->2B\ U->14HD*>^iU*, WBIBRXba 

3te 4 U-> 1 <hf5]— CDi^>^JU^, HllIBamH 

U-> 1 tffl— <D?>7)1>&. $WfSma IT 

1 iH-<0*>^t 1 MHIHRK p n I rWK 

> i tm—<o^>y')^, mmmrns a c i v^imutc 
tn—<DV^?to* % ummmE co ri twiwu/c^ 

HDt>^t, ftiJKBSRBs aH irWKLfc^>^" 
^«cs*-r*4>©r*4. (B) tt (a) <bi5iGr^/n 

DNA^ifte^K-C**. 
* 'J =f K ^ U * * F 6 <DE5^J : 5' -ttacqaattc qaqct 
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cggta cccggggatcctctagagtc-3' (E^J#-^: 6) 

05 (A) (B) tfCjzti\t£ x L/->H^U-> 
2K^r<fc5cc> «WDNA©««WAr>rc*58Mfc* 

©SttStiiSMatt,, DNACD*^t$*C*SC4#to 

to**. 

[004 0] Hi8fll6 10 
«*ftDNA#U-rf* *fliC> & ttiS5£ 

06 (A) OI/^IB, SiaSJSr^dH* (E. col 
i) DNA#«jy7-* I £ffil>fcC4J£ti>H;t, 01 

(A) cDU-> 1 i|SJ«(DjEl6*ffoyttt*«c**"r* 
$><D-C&£ 0 U->2«, SSKSJSr^JSfflDNA^U 

C>rJ^£tTofct 4&*K* V 0 1 (A) 0U->l<b 

■DNA#M7-«I, (La 
rge f r a g m e n t ) vmt&fcifc&ft r>tcC 4feJ 20 
*ftt* 01 (A) <7)U-> 1 4|5]^<DSj^^tfofcjf^ 
*CE&5fc-r& 0 U->4«, *BIDNA#^7-*I 
CDLarge fragmen t rSie&Sf££tf o/cd 

hi (a) ©u->i4ra«©jsx6*ff-ofc*s 

m^Cft*-r*o U->5tt. 01 (A)©U->14RI 

K»^35ci^rSJS*ff^/cC4j^Wi, ^ i 
(A) ©U-> 1 ira^SfBSrtfo/clSSJc**^ 

*o 30 

[004 1] 16 (A) *5<fct>' (B) tc«fcti« % 4A,& 

AHSDNA^'jy^-tflOLa rge fragm 
ent (3' -5' e x o ±X) r«H®6*tf 9 
C4*«a*Lt*C 4 fcto^S. 
[0 04 2] IWJ7 



07 (A) <DU->10\ Ml (A) CDU->1 4[U« 40 

« . * y =f 5? £ U * ? K JJO * ft I » t? SJS £ f f o fc C 4 w 
*K4. 01 (A) Oi/->l 4HIi;Si6*tfofclS»{c 
i*"T& e U->2tt, iWDNAibtMl 3mp 1 
8RF DNA*tUHBBRSnaB I rSjfitttt: Ofcfc 
04, *y=f^*U**hM4<DIBrH*««»JSS*ff-9 
fcttWc**!"*. 2o(DSj£ffiA (2 0 

M 1 ) 4£j£i«B (20m i ) fciWiOfc. J£j£?gAK 
«. 5pmo KOt'Jn^^l/t^Kl, 6. OugCD 
r e cA^>'^ 0. 48mM ATP-rS, 3 0 50 
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mMftBMJ^ (pH7. 2). 2. 5mMfflv^ 
^•5A*^*ti*. KJcSKBiCtt. 2 00 ngCr>tIWD 
NA, 0. 48mM ATP-rS?:, 30mM^h 
(PH7. 2), 2. 1 5mM»l|7jr**/«>A4J 

[o 04 3 ] sasKAiB*. ^n-en37°cri5^ 

3 7-C-C3 O^ffl-Y h 0fc o C(DNf*-C<D % 

ffl*»*5l£a©RCc;}B«tt4 0/ilt*r>/c o 1 
0/xlCt, lOmM Tris-HCL pH7. 5, 
5mM MgCl,, 7. 5 mM^*^ U h -;k 
4un i t Klenow fragment, 0. 0 
2mM a-32PdCTP, 0. 02mM d GT 
P. 0. 02mM d A T P, 0. 02mMdTTP^ 
SA,1£&.f5WL2 0 ti 1 cpr, 3 7*Cr 6 0^Pa1^>^^ 
•^-hL/c 0 £»C0. 5%(W/V) SDS 4 0. 7 
mg/m 1 ^n^-r ^— fe'K^ttJ^.3 7'Cri OflflB-f 
>+^H/ca, TE»m3 0MlM, G2 
5^fcT>^7A-eia*j35ca-3 2 P dCTP4iiU 

[0044] U->8te, *y=f^^U*? KJDAttC^ 

20mM Tris-HCl pH8. 8, 10m 
M KCL 1 OmM (NH«) 2 SO«, 2mMMgSO 
4. 0. 1% Triton X-100, 5unit 
s Bst DNA Polymerase larg 
e fragment, 0. 0 2mMa-32P dC 
TP, 0. 02mM dGTP, 0. 0 2 mM dAT 
P, 0. 0 2mM dTTP*^fc - KlGE*2 0M 1 tp 
t\ 6 5 m CV6 0^ra-/>+^x^- b OftCt&i9Ht % 

4RI«©SjB*ff r>/cift*(ca3fet" 44><D-C* 
ho U->10B, *y=f^*U*^Ktt!*ttorSJS 
Stfo/cCi^, U->4 4R«©KjS*tfofctS 
SCCi3feT* 0 U->5«, SiSSl^*, 2 0mM T 
ris-HCl pH8. 3, lOmM KC I , 6m 
M(NH 4 ),SO,, 2mM MgCl 2 , 0. 1% T 
riton X-100, 0. OOl^BSA, 5un 
its PyroBest DNA Polymera 
se large fragment, 0. 0 2 mM 
a-32P dCTP, 0. 0 2 mM dGTP, 0. 
02mM d ATP, 0. 02mM dTTPt^/d 
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OtcCtlUM*. U->2t|SH*©SjC6ttTo/cte*«: 

fcfc-r*. u->i lit 3j-y=fx*u*?- KflnAtto 

o/d&mKfcfe-T*. U->8tt. «»5J£«:, 10m 
M Tris-HCl pH8. 3, 5 0 tnM KC 
i. 1. 5mM MgCl Jt Sunits Taq 
DNA Polymerase large frag 
ment, 0. 02mM c?-32PdCTP, 0. 0 
2mM dGTP, 0. 02mM dATP, 0. 02 10 
mMdTTP£^fc*KJ£j?g2 0 u I *T\ 6 5'C-C6 
0#IH^>*A^-hLfcC4«i1-tt. U->2 4|5j;f£ 

>6 4raa©sj6*tf-ofeis*6cs*r*. <b> k 

(A) 4l5l«CDT*P-^y;KD, DNA^e^lt 
*£„ 

[0 04 5)17 (A)fc^(B)ianH U-> 
4{C7n"r<fc5CC. Bitt©BstDNA*yy7-«* 
ffl^r«ISISltS:ff9C4«:<l:0. |»r e cAiaffl*ff 20 

4U->4*itlg«-5 4. *©«MR&*tt, ftrecA 

[004 6] »ftg»8 

«MDNA4 0TH«tJM>DNA (pBR3 22 DN 
A) 4, *C0 1 apffiOBffi^JSr^o 1 2 0-me r <D* V 
=f**U**K7*ffl*Lfc. «WDNAi*y=f^^ 
U** K 7 4OP 9 1OH*iI?f50cSJ£^?f^ fcaMC, 2 o 30 
OSOSRA (2 0/i 1 ) 4Sl£*£B (20m 1 ) ««« 
Ltc 0 Rj£iKAfC«\ 5pmo 1 (Dt 'Jn'^^Ut^ K 
8, 6. OiigOrecA^A^, o. 48mM A 
TP-rS, 3 0mMI»hyx (pH7. 2) . 2. 

tt, 2 0 0 ng«DNA 4 0. 48mM ATP - 
rS*. 30mMft»h'JX (pH7. 2). 2. 15 

[0047] Rje«A4B**n-en3 7-cri 5#nu 

> + h Ofcft, 2o£^tf£;b-t*T, $ h^C 3 40 

7 - cr3 Ot&HU h b/c 0 coi**r©=* 

IWgfiRJSj£*ftAft:RjeiR4 0 v 1 CC % 0. 5% (W/ 
V) SDS, 0. 7mg/inl^af ^t-k'KSJa 
37Tiri 0#n^>**^-h*&C4K:j:D % 
ISrecAfflliffofc. -£<£>f& v 6 0m1OTEI® 
idOraM Tris-HCl, ImM EDTA) 
£JJUx., 1 0 0 m 1 4bT, • 2aay*;l 

0fc o DNACt^*10. 5 u I <DM'$7k(rCi£frUtc 50 
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SL lOmM Tris-HCl pH7. 5, 5 mM 

MgCl,, 7. SraMW^un^k 4un 
it Klenow fragment, 0. 02 mM 

a-32P dCTP, 0. 02raM dGTP, 
0. 02mM d ATP, 0. 02mM dTTPt 
V. 37-CT3 0^PHl^> + ^^-hT€>C4tCd:0, 
WK5ft*fTofc. TEtt««*10tf 1*0*. G2 5 
7f>*7A-CHI^a- 3 2 P dCTP^iSU/c 

wmzzmLtc. isjustbs (B) <E>u->nc^-r 0 

y^l/«»ij<«I©JlS**H8 (A) CDU-> 1 CCtkTo 
[0 04 8] ttffilKiOt. &4>C4£fT-?fc:. U- 

>m«. dnaimx^-#--c. mm<o^m^co^ 

fHindl I ItWU, [r-3 2P] ATPt 
DNA4*©*SSa»ftUtefcorft4. U->2 
U - > 1 4 H«<Z>KJS*ff o /cite £ „ U - > 

:t »j zfz $ U^"^ K 7 <£>K?iJ : 5' -qtcctccqat cqttq 
tcaqa aqtaaqttqqccqcaqtqtt atcactcatq qttatqqca 
q cactqcataa ttctcttact qtcatqccatccqtaaqatq c 
ttttctqtq actqqtqaqt-3' (|£?tj#-5f : 7 ) 
*VzfZt7\s*?b* 8 <Di2^J : 5' -actcaccaqt cacaq 
aaaaq catcttacqqatqqcatqac aqtaaqaqaa ttatqcaqt 
q ctqccataac catqaqtqat aacactqcqqccaacttact t 
ctqacaacq atcqqaqqac-3' (K^JS-^- : 8 ) 
m8 (A) (B) (fCJ:ti1t£. U->14 2CC^T 

DNAt»WDNAilt«lr>SCit, DNA(D4*C 

[0 04 9] HfiSfflJ9 

^DNAiOtMl 3 m p 1 8RF DNA&MKB 
*SnaB iriBaittCCLfctOi, f©WDNAC[) 
*MM1©EM**#"0 6 0 -mer©*»J«>l/*f 
Kl*ffl«Lrte. *y=r**U**Ktt. [r-3 2 
P] AT P~C5 ' *tt**W«:«Hlur*5C»fc. t5WD 
NA4*'J:J**U**K14 Olffl(DH*«JBjaSl£ 
». 2oOSJS^A (2 0a 1) 4Sfo®B (2 0/x 
1) (WllA:.fflSHA(CB i lpmolWJrf)? 
^U*^F1. 6. 0 MgOr e c A 0. 4 

8mM ATP-rS, 3 0mMft»h»J^ (pH7. 
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2K 2. 5mhffl*«-*y*5/-jA#£S*i*. &JtM 
BKte. 2 00 ngO8WDNA, 0. 48raM AT 
P-rS£> 3 0mMimh^ (pH7. 2) % 2. 

[0 05 0 ] S*£3KA4B***i-eti3 7 # Cri Sftffl 
4^,**'<-hUtc'& % 2o*«if£fe«T> 3 6K3 
7"Cr3 0»IB-f>*a^-hL5ft. C©BMrCflD=# 
tB»JSBSJ£*»*/cJg|&R4 0 m l 6C % 0 . 5% (W/ 
V) SDS, 0. 7mgr/m l ^Or * tfK*fln 
x., 37*Cri 0»IB-/>*a^<-hr*CiCCJ:0. 10 
Br ecAmmZ'iT~?tc 0 ?<D'&, 6 0y 1(DTE« 
*(10mM Tr is-HCl. ImM EDTA) 
*JJD*. lOOMlilt, 7 x y-ju • ?aay*)i 
A»ffl*ia *nn7*jUA«a* lHffofcfft, ^ 
*^-^ttlBtt*m\ S*tl*DNA»**i«i»« 
bfc. DNAttJ8[£ 10. 5 a 1 (D^S*tC^O/c 
lOmM Tris-HCl pH7. 5, 5mM 
MgClt. 7. 5mM^tXL/^h-Jk 4un 
it Kl enow fragment. 0. 02mM 

dCTP, 0. 02mM d GT P. 0. 0 2 mM 20 
d ATP, 0. 02mM dTTP*^ 3 7'Ct30 

te. JKJ6I*7««C, 0. 5% (W/V) SDS, 0. 7 
mg/m 1 ypf^t- b?K*fln*, 3 7'CT10^1 

r-rscifcj:*), nam* ft** 

CD^S^IBISL/Co tS*«H9 (B) fc**. -e<£>|g, 
(A) (DU->2r5*T. 

-fX*****. C(Dt^X7-^-« v A D N ASSJIRB 
SHindl I irttftl, [r-3 2P] ATPt 

5' saaaa»y/cfc©r*4. u->ik, u->2i 

SWMttl/fcfc©. U->3«:, U->2£H«CC=#fl| 
M«tU, K9&#J^r4a<DdNTP s£^*fr 40 

2iR«CCH*«»JiS*fft^ tt«Ji&*KJfrCdATP 

rdCTP*»*tt^rsis*?f -o/cte»ccs*r*, 

[0052] 09 (A) fccfctf (B) (Cfctift U-> 
2^-Tct^W:, DNA#y^9- tz«cJ:44«S<Dd 
NT P s CDKO ii*SJftftff ofca«CB. 3ttURJKCC 

ffli^fc* y n 5? p * k# * -y y h D N A*> e>»s@t 
brif»sc£#*>*>s. so 
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[0 05 3 ] Hiifll 1 0 

si (a> i iraa<osj£^fofc*>^i/r 
KnueiB. *oa7*^Aam*naff^fea. x* 

fc. Ut»6h4 D N A t«WD N A 4 Ltffl^t 
* <J =f5C * u*? F 1 i©nr=*«»JSR«:tf ofc. jg 
2 OCDSrtrSA (2 0 u 1 ) <tJgj£tf£B (20/x 

I ) Sl£iSACCtt, 1 pmo 1 <0*V =f 3C 

*U**K1. 6. O^gOrecA^^, 0. 4 
8mM ATP-rS, 3 0mMft»h^ (pH7. 
2) . 2. 5mMftKvy**/H,A*i«n4. Sift® 
BCCtt, 2 00ng©*-y^DNA, 0. 48mM 

ATP-rS^, 3 OmMi^Kh yx (p H7. 
2), 2. 15mMft»7y*^AASS*n4. 

[0 0 5 4] 5l£r£A<tB£^ft^ft3 7*C-Cl 5#HJ 
+ h LfcSL 2^£^t^fc>i±T, 3 6CC3 

7*CT?3 0»HI-/>**^-hO/c. C©B$£/C<D=# 
«»JiRSl&***fcSl6iS4 0 m 1 CC, 0. 5X (W/ 
V) SDS, 0. 7rag/ml7'Dr^t-t'Ka 
x., 37 # Cr 1 0#ra^>*»^- FTSC AtCcfcO. 
I»r e c A«L8l*tfofc. -e<Df*. 6 0ulOTE«« 
KlOmM Tris-HCl, ImM EDTA) 
£#DX. V 1 0 0 u i £ Ut, y x — Jl/ • ^PD7*Jl/ 

Ajwitia ^pp7*;i/A«m* iiatfo/ca. x 

L/Co D N A£tfS£ 10. 5 m 1 OiKBjfcCCft*) L/c 
& lOmM Tris-HCl pH7. 5, 5mM 

MgCl,, 7, 5raM^^U>f 4un 
it Klenow fragment, 0. 02mM 

dCTP, 0. 02mM d GTP, 0. 0 2 mM 
d ATP V 0. 02mM dTTPtr, 3 7*Ct3 0 

fc. fiafi»7«fC. 0. 5% (W/V) SDS, 0. 7 
mg/iDl^Df^^K^lIli 3 7'C-CIO^PhI 

©¥X*E»bte. 6«£H1 0 (B) ic^To -e<2 

A?r<b^, X»7 Jl/A±{CBB»Lte. ^<Z)f5^*(ai 
0 (A) 0l/->l(C^T e U->2«, K0ii*SJC 

rDNA*y>5— tf*fln^ai*ru-> 1 <t|nj*i<z)jg 

•C4g»OdNTP s 4MtCUtU-> 1 <b[SJDSl^ 
d C TP (DfrZmiLX U- > 1 <b fsj C?fo /ctem^C** 
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[oo55]0io (a) fcjro' (b> ec«fc*itf % am 
r?f ^— »<o*^ccfie^si£tc<fco, dNTPsr© 

[005 6] UttWl 1 
•ttttttOBBftl tr- X^(DH» b 
«»5J£*\ 10 mM Tris-HCl pH7. 
5. MgrCl,, 7. 5mM^^I/-fh-Jk 2u 
nit Klenow fragment. 0. 2mM 10 
Wf>-1 1-dCTP, 0. 2mM d GTP, 
0. 2mM d ATP, 0. 2 mM dTTPtS^ 
0 ix 1 3 7°CT?3 0»rB^>^^.^- h 

LfcCifeWtt, 0 1 (A) <£>U-> 1 <h|HJ1$<DJ5j££ 

f>tr-X (Dy n a b e a d s M-2 8 0 Str 
e p t a v i d i n ) 9M)J: 9 Wto/c. 

[0057]25m1 (10m gr/u 1 OX h y 2fe 
i)(DDynabeads^ 1 00 /i I (D6XSSC 

(0. bUmt-TY U^A, 0. 0 5M^x>«thy 20 
^A)tl @ifti*Lfct&. 3 0 m 1 ©±BESJCS«CC«a 
U/c. mU~C3 0ftm&aOtc&. Magnetic 
part icl e concentratortDyn 
abeads«l/c c l 0 0 u 1 <DT EWlWSL ( l 
OmM Tris-HCl, l mM E D T A) "C2JpJ 
gfe^U/cg, l 0 0 u 1 <DT)Vii vmStifefflL ( 0 . 12 
5M N a OH, 0. 1M N a C 1 ) COKS8 U Sffl 

&£tfo/c 0 1 00 m I OTEI&ffim^A^ffifrlsic 

2 5 m i <dt e tstKistcflsai o/c ata±cc dna 30 

(0 05 8) PCRte, ^(ODynabeadsISig 

fr-ofco ffll^c, 77>(7-(iMl 3 mp 1 8 R F D 
NA33gCD3 5 -me r^-fv- 1 i k 5— 2f<D 
Ml 3mp 1 8RF DNA^03 5-me r(D^7 
^-2£flit>T, 27cycle(98 # C-20se 
c, 6 8'C-5mi n) -C^ffi^Cfieortfo/Co PCR 

8Ptt, l%T#n~xy;u^mto£m\ * 40 

btc. 

C0 05 9] t&Mk&mi ik^t. U->2tt, u-> 

liHttOSlSS:. M13mpl8RF DNA**9H 
^SnaBIt^»iU/«DNAi t ffllKi&ftS n 
aB I TttJBrMl 3 m p 1 8 R F DNA<D*>5 1 o<D 
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«, M13mpl8RF D N A S n a B I 

r«KLfc*-y* h DNA£rH*S<b LTPCR^rtf o 
telf^^ibr, PCRj^(D1f^Xv-#-Kfi5fc-r£ 
tC0T?$>^ o Sfc— p G EM- T vector 
(PromegattSS) (Clt^P n-r.> ^L/cf^, -f 
h#AoTl>£4 0f@<D^n->CCOii-C, *- 
y * h D N A5RJB»fflO*aEW«3e«:?f o fc. 
"f^J*?— 1 : 5' -qtattttacccqtttaatqqaaacttcctca 
tpaa-3' (ie^J#-^ : 9) ^7^7-2 : 5' -qtaatqc 
cactacqaaqqcaccaacctaaaacqaa-3' (I2?US^ : 10) 
01 ItCcfctitf, t***>«B**U** K#, *SJ£ 
KJ:0«lflDNAfc:K9&$ft, -e^tr^^^^HX^iA 

^«WDNAra\ x h u^hre^>n- hoamtr 

DNAtDttWBMtt, SJCr*W<D«WDNA(D*aE 

[0060] aiitw i 2 



£fl^^4BSf^JRKflfSM (Affinity Sensors 

ttH. iAsvsOffifflW) 

S-T, 01 l (A) ©u->i &RflkD5J&<cJ:9. tr 

/Co I A s y s r0jR|£<Dfcab4>. fcT* I A s 

y s -te>tJ"-«ffi (fc** I A s y s 

[006 1] (a) + b<Dffifr : 2 0 0 n 1 <D 

HSfg&PBS -TfigrS (100 mM Tris-HC 
1 pH7. 5, 150mM CaCI, 0. 05% 
Twe e n 2 0 ) *SAU 5@8t?^L//c 0 
[0 06 2] (a) X b l/^hT^XDfe^ : 10 

0 m lCOlmg/m lrSJScDX hU^h7^^>^ffiA 
U 2 5'Cr3 0^fflSl^c o 

[006 3] (a)*fij£XhU^h7^XD»S: 
200 u l<Dl«»ffiPBS-T***ttAU 50 

[0 06 4] (a)ttM©HJE{fc: ±IS, t^-^>*l 

imm&mc 1 Asaacctt * j: 5 ec p b s - rmmzm 
3o»raa^3to 

[006 5] ( a ) *SJS«Bi(0Bfc* : 2 0 0 u 1 (7) 

l(&JtKPBS-T««*£AU 5@iJfe»Ute. 

[0 06 6] (b) 24M«KcDSHaE««: 10 0a 

1 OT;l/*rySEJ53SSiK (0. 12 5M NaOH, 0. 
1M NaC 1 ) SrftAL, liat5»il^c e 3 

3@ % r^^ygssttSjeccctsaEA^ffofca, 200 

M l©6««ttSSCi8«r5ift»UA: 1 
[006 7] (c)-«DNA©SA: $>hfrO& 
10 0m l©6««ttSSC»iR*aAbte**'<y h 

NA (M13mpl8ssDNA)^:l OOng^SA 
b, I A s y s r*©te^*«Sl/fc. 
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[0068] (d) 2Mmm<om±mm: \oou 

lOTfriumm&m (0. 12 5M NaOH, 0, 
1M NaC 1 ) *&AU S»r5#Bl>fc. 3 
30, TJU*y»38g««:J:5ffiA*tfotea, 20 0 
u 106«»KSSC^r5igijfc»Lfc. 
[006 9] (e) — *Sf(DNACOffiA: $>t>&0#) 
1 OOu l©6ffiP»aCSSC***ffiAbfc**-<v h 
«C. H3e<bl/fc^©I^J*l*tett^»tt-*«lDNA 
<*x 1 7 4 s s DNA) * 1 0 0 n g^ffiAL/, IA 
s y s "C*0>*S-&*a9SUfc o 10 
[0 0 7 0 ] ( f ) BS{fcUfc«BfcfflMWttEW*«> 
*MDNA (M13mpl8ssDNA)£l 
OOng^ftAU I As y sr^coHS^-e-ffljeOfc. 
[007 1] «±©-*D»ffi»*4, H 1 2 CC^f . 
[0 07 2 ] HI 2CCcfctiK, «WDNA*WftB»-C« 
ttT4C£CC<fc«5, *<Z>DNA*fc>t^«ffitt£*<Dil 
♦BJ:«:ttH(cllje<t'C#*c4WnBBSh*. *fc, @ 
S^3nS2*«|DNAtt % ttfflJDNA«<D*«i»3*i 

mv&t), *0 1*«K:ffl*iWttDNA*^-f^«JSl* 20 
*Cir, DNA^a^tf 5C4#r«4. 
[00 7 3 ] Hflfeffll 3 

SWDNAi L/tM 1 3mp 1 8RF DNA4$lJPIS? 
JRSna B iriS«ttCCly/c*>Oi, *©»WDNA<D 
^SSBficDIE^J^o 6 0 -me r<D*Vzf*ins*? 
FlimMLtc. *y:*X»U*?FM: % [r-32 
P] ATP-C5' 3^4«ttl,fc. MDNAi^'J^ 
5? * * F 1 4©IB©=3WW5JS»Rjastt, 2 ~>®Kie 
ffl?A (2 0 m 1 ) tSJCSRB (20H) 30 
StSffACCtt. 1 pmo l<D*'J^^l/*f Kl» 
6. 0/ig©recA^>/^, 0. 48mM ATP 
-TS % 3 OmMftSh »J* ( P H7. 2), 2. 5m 
M»K^y*Jx»>A*s$iti4 D JKJS«BCC«, 200 
ngCDSffjDNA, 0. 48mM ATP-rS^ 3 
OmM^ih'J^ ( P H7. 2) > 2. 15mMitiJv 

[0 0 7 4] SJCS^A<tB**n^tl3 7-CCl 5 

7*cr3 o#m-f>**^- i* u/c. c©«F*r©H* 40 

H»J58Kl6*»iL3ffcS«aK4 0 u He, 0. 5% (W/ 
V) SDS, 0. 7mg/m 1 7*nf ^-fe'K^jQ 
x., 3 7°C-C1 0#BH>**'<- h-r£C<hCC<fc«3, 
ir ecAMMffo/c 0 *<0^fi«C^(,>rtt 1 «T 

PS FSte*m»y>MDVJ|*Eflbtsfc. &*£I91 3 

(B) fcsw\ y^««ffia>±ec«i«ry;bfe 

«Srft«BS-Sfc. Sx^;UDt£ttH*. |g^$-t±/cy;u 
fc<> *©tt»4Bll 3 (A) <7)U-> lKSVr. 50 
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[0 0 7 5 ] Jt«*«iOr. *©C4*t¥ o/c e U- 
>Mtt, DNA-*-rx-7-*7-r, Hffi©£iaw:*<Dif 
-/XfcSrr. CCDU" >f ADNA*WRB 
SHindl I I-CfcJKU [t-32P] ATPt 
5' *4S«»0/tt(Dr*4. U->2« 4 recA4 

*if-7fctt*tc**"r4fc<3or*4. u->3te, at 

Fl 1 4fflC^rSJS?:tfo/c«^(*U>-> 1 

U->7tt. PBR3 2 2 DNAMif 
Sea ItWL/c^-y^ hDNAlCtt-fZtVzf* 

A^Ut, PBR3 2 2 DNA**WHBRScaIT 
oa»*y=f3?^u*^F5*ffl(rifcci«Wi, u- 

>i ^ntiosf&tfToAittflucA^-r&^orftft. 

*y=f5t^U*^F10 : 5' -tctccqaaac tec 
tqatttc tqaaaaaqtactccttcaaa qqtaatttgc ccatttt 
atg-3' (ief»J#^ : 1 1 ) 

HI 3 (A) CDU-> 1 CC^nTcfc^CC, H*iRJK^SCC 
it. U-> 1 ©«itt4*r©Sl*«6»*RjS«cftIiti 

[0 07 6] KBttW 1 4 

il 4 (A) SI 3 (A)OU->li 

2tt. aM»3ttBni«:feo«B|*y=f5?^^*^F2«r 

F 1 2 4m>fckWtt, 1 ±E«C!>JKj64fT 

ofcte*fca*T*fc©-CA£ 0 (B) « (A) 4IH*i 
<D7#n-*yjKD, DNA^ft¥*t*^ e 
*y=fJK*U*^Fl lOKW: 5' -qtaatqecac tac 
qaaqqca ccaacctaaaacqaaaqaqq cqaaaqaata cactaaa 
aca-3' (Se?iJ#^ : 1 2 ) 

hi 4 (a) fccfco' (b> «cj:titf % mmjmnrxm 
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&1>C £#*>*> 
[007 7 ] ggtffil 1 5 

s 

015 (A) <7>U->ltt, 013 (A) <DU->1 £ 
§B{4£1 0 -me rHiJofc«»* y * Utf*- K 1 2 

£*-r £k<E>-c*& 0 u->3tt, i/->itffliw 

««*';=fJ<^U*^ K 1 3*ffil>/c«fl-tt % U->1 

£raa©SC5*ffoA:lS«k:fi3l!£-r4fe<3!>-r*4 0 U- 

>4tt. Iz-VirfflCi/cty^^Ut^FCDS' * 
30-mer IW-jfcfiMM- y dt* # is** p 1 
4*«C>fceW«\ u-> 1 £W«©SJS*tf^telS* 
&C&*T£&<D-C&& 0 U->5tt, 20 
*y=f** UNPADS' 3HMffi*4 0-me rlN-3 
iteBMtf yrJ^U^P 1 U-> 
1 £B«©Sl6«rtf ofcfi*K:4*fS(>C!)r*4. 
(B) tt (A) £PIDTAra-^y;KD. DNA^Jftft 

t'j^^U*^ K12 <DE5U : 5' -aggac taaaq act 
ttttcat gaggaagtttccattaaacg ggtaaaatac-3' (12 
?«J#^ : 1 3 ) 

* «/ =f * * U * * K 1 3 <DE?*J : 5' -actttttcat gag 
gaagttt ccattaaacgggtaaaatac-3' (E?U#-^ : 1 30 
4) 

*>;:J**U**K14 4>EJ&J : 5' -gaggaagttt cca 
ttaaacg ggtaaaatac-3' (ffiEftlS^ : 1 5 ) 
* V =f# * U** F 1 5 CDiB^iJ : 5' -ccattaaacg ggt 
aaaatac-3' (E?'J## : 16) 

015 (A) *5<£c>* (B) GCjrntt, 3£*fi»OiWtt 
*y=f#*U;J-*F©fi3tt, 4 0- mer«i«f 

[007 8] ggiSfffl 1 6 40 

016 (A)(DU->Ut 0 13 (A) 1 £ 

BiaosjK*tfofctt*«:**"rsfc<7>r*i B u-> 

2tt. ^-y^DNA0*aiO"merm/c^ 
«SraJa©EW*feo*y=f^^L/*^ Kl 6*ffll>fc« 

U->3tt, hDNAO^2 0- 

me r*»Lfc**»»()J[6!)EytJ*feoaJ-yd'j?^U^^ 
K 1 7*ffl(rifcfeWtt m U-> 1 £l3«0£j££fTofc 50 
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NA^S3 0- me r &ftl,tttt»1iL<Dt&\&i>"? 
*y =f**U**F 1 8 6ffll>fc£VM2 % I/->14B 
«0S)£*ff-3fcite*«:**r4fe(Dr*S. (B) tt 
(A) £|UDT^P-xy;KD, DNA*»»»Jtr* 

* y =f* K16 ©EOT : 5' -caacggctac aga 

ggctttg aggactaaagact ttttcat gaggaagttt ccattaa 
acg-3' (E?»J#^ : 1 7 ) 

*y=fK^U*^K17 <DEJU : 5' -acgagggtag caa 
cggctac agaggctttgaggactaaag actttttcat gaggaag 
ttt-3' (Efll## : 1 8 ) 

*y=f^^U*^K18 ©EOT : 5' -cagcatcgga acg 
agggtag caacggctacagaggctttg aggactaaag acttttt 
cat-3' (EOTS-^f : 1 9 ) 

016 (A) fccfctf (B) tc<fcntt, =*«JSWC84»tt 
*y:***U:**FEOT©{affl!tt. PDNA© 
2 0 - m e r «rt©ITO©EOT***ofe©*> 
i!H«jr-y^ hDNA©*«ll**te5iaW*»o 

fc©*r#iiJgrAS. KMtt^-y^hDNA 
©*tt*r, ^***9EW*#o*y=f* 
*u**F*fl§tr>fc***. 
£#*>*»*. 

[0079] mm 1 7 



=*8»KJSRSi£«:te & . * y =f * * u * FEOT©ttl 

013 (A) ©U-> 1 £0«©J^*fTofc*>^ 
1 0 y 1 (C 2 0 oiMN a C I £#0;LT % f&9BM ( 3 7 

°a i oft) «fTo^>^ucc^-r&sAMcttott 

JHT&£ e U->2tt, MUffiS (4 5'C\ 1 0#) ©U" 

>^i/tcs*r4fc©r*s. u->3tt, musks 

5°C, 1 Oft) <Dy>?'Jls( [ C&5kT&i><DV$>Z> 0 is- 
>4tt\ (6 5U 10») CDtf>^;l/iCE&**r 

£&©-C£>£ 0 U->5tt, MUK7 5U 10») 

©*>:/;wcfi*Ta{>©-c*£. u->e«, 

(8 5°C, 10») 01f>^KCfi*T4feOT*S o 
(B) tt (A) tmCT*fa-XY)l<D* DNA^ftfi 
(C) tt, , (A) tMItoXlk*. Ml 
3 m p 1 8 R F DNA«r#JIB»jRSnaB I tMl 
fc«»DN A©^««©EOT*J^ 4 0 -m e r © 

*so* y =f* * u** p 2 o «m»rff o3fdS«KA 

*T4feOT*5 0 (D) tt (C) tW\CTUzx->\>? 
)\s<D. DNA^S?Xr*4 0 Cti6£££#>T, 0 
1 7 KtST . 

* V =f * * U* * F 1 9 ©EOT : 5' -actttttcat gag 
gaagttt ccattaaacgggtaaaatac-3' (EOT## : 2 
0) 

017tc<fcntt, 60-merO*'J^^U*^KS 
ffllr>fc3«R©S&S5£tt«\ 8 5 WiS^ffi^t, 4 0 
-me r©*y^^U*^PS:Mtifc«^CCW. 7 5 
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"Cf*jffi*«IESr*iC4*«to^5. m^ztv^zz U * [0 080] 
K<DS;*#6 0 -me r«±-C**i. [E3»] 

<no> T4is>nm&i££3± 

AISIN SEIKI CO., LTD 
<120> «WDNA©@5&fb 
<130> 9 8 1 1 0 7 0 
<160> 2 1 
<210> 1 
<2U> 6 0 
<212> DN A 
<213> Artificial Sequence 
<220> 

<223> 7t-^>-M1 3mp 1 8RF<DSn aB I BrJtOtf* ttiHO 
<400> 1 

aqaqqctttq aqqactaaaq actttttcat qaqqaaqttt ccattaaacq qqtaaaatac 60 

<210> 2 

<211> 6 0 

<212> DN A 

<213> Artificial Sequence 

<220> 

<223> 3mp 1 8 R F<DS n aB I mttOttSSXDZ 

<400> 2 

qtattttacc cqtttaatqq aaacttcctc atqaaaaaqt ctttaqtcct caaaqcctct 60 

<210> 3 

<2H> 6 0 

<212> DN A 

<213> Artificial Sequence 

<220> 

<223> pBR3220Sca I »r#<Dtt^M©* 2 KE?U*#*fc: 

<400> 3 

cactqcataa ttctcttact qtcatqccat ccqtaaqatq cttttctqtg actqqtqaqt 60 

<210> 4 

<211> 6 0 

<212> DN A 

<213> Artificial Sequence 

<220> 

<223> 7r-JM»-Ml 3mp 1 8RFOH i nc I I KJt©Jt*ttflH 

<400> 4 

qqaaacaqct atqaccatqa ttacqaattc qaqctcqqta cccqqqqatc ctctaqaqtc 60 

<210> 5 

<211> 6 0 

<212> DN A 

<213> Artificial Sequence 

<220> 

<223> 3mpl8RF<DSnaB I N>t*<D& 5 — oo 
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<400> 5 

tqttttaqtq tattctttcq cctctttcqt tttaqqttqq tqccttcqta qtqgcattac 60 

<210> 6 

<211> 4 0 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 3mp 1 8 RF<DH i n c I I Jt*J»fflJ 

<400> 6 

ttacqaattc qaqctcqqta cccqqqqatc ctctaqaqtc 40 

<210> 7 

<211> 1 2 0 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> IKKp BR 3 2 2(D**U:*^ KEM*#*K: l/T^J& 
<400> 7 

gtcctccqat cqttqtcaqa aqtaaqttqq ccqcaqtqtt atcactcatq qttatqqcaq 60 

cactqcataa ttctcttact qtcatqccat ccqtaaqatq cttttctqtq actqqtqaqt 120 

<210> 8 

<2H> 1 2 0 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> iSttp B R 3 2 2 <DZ >? U*? FB&KDmffimt LX<£f& 
<400> 8 

actcaccaqt cacaqaaaaq catcttacqq atqqcatqac aqtaaqaqaa ttatqcaqtq 60 

ctqccataac catqaqtqat aacactqcqq ccaacttact tctqacaacq atcqqaqqac 120 

<210> 9 

<211> 3 5 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 3mpl8RF<DSnaB I mK<DK3ZffiM<D 

<400> 9 

qtattttacc cqtttaatqq aaacttcctc atqaa 35 

<210> 1 0 

<211> 3 5 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 3mpl8RFCT)SnaB I <Di> *>—~fi<DF\'%L 

<400> 1 0 

qtaatqccac tacqaaqqca ccaacctaaa acqaa 35 
<210> 1 1 
<211> 6 0 
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<212> DN A 

<213> Artificial Sequence 
<220> 

<223> pBR32 2<DSca I »tfOM-*»»J©* * FSSPHomm 

<400> 1 1 

tctccqaaac tcctqatttc tgaaaaaqta ctccttcaaa ggtaatttgc ccattttatg 60 

<210> 1 2 

<211> 6 0 

<212> DN A 

<213> Artificial Sequence 

<220> 

<223> 7t-^^^-M1 3mpl8RF<DSca I Wift<DK®mi3h<DZ 

<400> 1 2 

qtaatqccac tacgaaggca ccaacctaaa acgaaaqagq cqaaagaata cactaaaaca 60 

<210> 1 3 

<2H> 5 0 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 3mpl 8RF©Sc a I &K<OKm&m<OZ 

<400> 1 3 

aggactaaag actttttcat gaqgaagttt ccattaaacq qqtaaaatac 50 

<210> 1 4 

<2H> 4 0 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 3mp 1 8RFCDS c a I faK<DK®m%k<D * 

<400> 1 4 

actttttcat qaqgaagttt ccattaaacq qqtaaaatac 40 

<210> 1 5 

<211> 3 0 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 3mpl8RF(DSca I &K<DKm%3fo<!>X 

<400> 1 5 

gaqgaagttt ccattaaacq qqtaaaatac 30 

<210> 1 6 

<211> 2 0 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 3mp 1 8RFcDSca I K«-(D>*-flM*«S©5J 
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<400> 1 6 

ccattaaacq qqtaaaatac 20 

<210> 1 7 

<211> 6 0 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 7 1 3mp 1 8 RF(DS c a I K)t<DK-»J*ffll 0 

-me r S«bfc*^fiI[©iB5«***(CUr^J3i 
<400> 1 7 

caacqqctac aqaqqctttq aqqactaaaq actttttcat qaqqaaqttt ccattaaacq 60 

<210> 1 8 

<211> 6 0 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 3mp 1 8RF©Sca I K>tOAMW*«2 0 

-m e r *»U3t5R»8i^<OKW*»*{CLr^JSS 
<400> 1 8 

acqaqqqtaq caacqqctac aqaqqctttq aqqactaaaq actttttcat qaqqaaqttt 60 

<210> 1 9 

<211> 6 0 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 7r-W*-Ml 3mp 1 8RF<DS c a I Ktt©>MW5fciS3 0 
-m e r *»Ufc*«^<OE9tJ*#*CCLT^« 
<400> 1 9 

caqcatcqqa acqaqqqtaq caacqqctac aqaqqctttq aqqactaaaq actttttcat 60 

<210> 2 0 

<211> 4 0 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 7t-^>*-M1 3mp 1 8RF(DSc a I WK"©/tfflJ^43iCD3* 
<400> 2 0 

actttttcat qaqqaaqttt ccattaaacq qqtaaaatac 40 
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[■Homft&iffl] 

^ottStt^BB^/cSiRf 5 -*-. -en-en, TiSOIf 

^JtT*4. (A) U->MttDNA1f-f Xv-*7~ 

-is^VZ-M 1 3mp 1 8RF DN A**MB*S 
naBI«U/«DNAi, fODSWDNAO* 

e c A»^4»C»tU->l <bf5)DJStS^:tT^/c^ 
>-7Vl/ 0 u->3«. ATP-tS£|&(,>TU->1 <t 50 



tt. PBR3 2 2 DNAWBfSc a ItWL 

a»tr^fc*>^. (B) tt (A) ilsJDTtfa-* 
y^msm»<0. DNA^fem (C) Ut (A) t 

mtv-yy^Zs o. 7%r;u^y^ttr^a-xy;u 

[02] H2»*j6»«2 0«l||4<i/c«WDNAfl[>fiS 

mb<Dmm%ttmm<>cRt>zwn-cib2>. (a) u- 
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£$C7rVf 0 U->ltt, Ml 3mp 1 8RF DNA£ 
WBSHincI irWlfcittDNAt, ^r<om 
MB NA<D?£S%m$L<D$&)*tt-i* y =f* 2 u*^ F* 

fflt^-c mm*'n-?tcv- u->2tt, ty^ 

>?";u 0 (B) tt (A) <t|qlcr/7C3-^y;i/0D, DN 
A*«fi¥«. (o « (a) tmov-yytiz. mm 

[03]i3 tt^JSfll 3 ©StSSJRjfcfC feW £ , S«Se?'J 10 

(A) U->MttDNA1f -fx^-*-r, <e<DU-wx 

^T^-^CDSCC^To U->ltt, M13mpl8RF 

DNA^JMSnaB I r«JKLfc«WD N A 
<!:, *<08WDNA©^««(Z)iffi?iJS:^o^y=f^^ 

tt, M13mpl8RF D N A £MUHR S n a B I 
tiBKUfeaWDNAi, OTfiS^S c a I "CttSrOfc 
p B R 3 2 2 D N AO*«««©|B?9*»o* y =f 2 20 

tt, PBR3 2 2 DNA^rflJPI^Sca ir^JWL 
/«NAi, -E*©aWDNACD*iSgSH«<DE^J*J# 

U->4B % PBR3 2 2 D N A&MISBI&S c a I 
rttKbfcflWJDNAi. »«SnaBI«l 
fcMl 3mp 1 8RFDNA©5|c*««©E9tJ*»o* 

tfo/c1f>y;u o (B) tt (A) i|ilD7^D-^y;b 
©. DNA£JfettVJt. 30 
[04] B4ttHtkM40)WliKJe«C«5V«. WDN 
A(D«S»»fl[*H^ft:g|Rf s -*. -^ft^n, TIEOIf 

6 a (A) l/->M«DNAt>(X7-^--C k 
^^^r-r-^CD^C^To U-> Hi, M13mpl8 
RF DNA£$lJKif*SnaB I ~C®WiLtc#-y v 
h D NA <h, ^©SWDNA(0*^l^OBg^J«:^FO^ 
y zfx? i>*? F*flH>T % Sj£*tfo/c1f >7';k U 

->2tt, tmcv^-jfc*. nmsmEc o 

RlvmWiLtcV>y'^ 0 U->3it M13mpl8 40 
RF DNASrSHJKIISgSnaB I rttKLfcflUWD N 
A £ , $lJ(®e^S n a B I rWKM 1 3 m p 1 8 R F 

<* y=r**u**K5) *JBi>r, SJS^tf-o 

WJRBWE c o R I r^jffiU/c-tf >^';k ( B) tt 
(A) tmCT#U-A?)MD % DNA^6fI a 
[0 5] H5ttH*S0!l5©attJSlS«:feWS, WDN 

AcDS^gBfi^riig^/cjiii^-^o -en-en, tiscdi^ 
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£0 (A) l/->M(iDNAf'fX7-/7-t, -5-<0U- 
-YXSrf'-^OffiCCTFr. U-> 1 tt, M13mpl8 
RF DNA&HRBSH i nc I I«l/c»D 
NAi, *©«WDNA©5f»««(DiWJ*Sfo*y=f 

2tt, U->1 £HC*>:/JU*. MHMRXb a I r 

WIESJRBamH I rftJWfl/fc*>^;l/. U-> 
4tt, u->l tmCV->^^^. MIMSmair 

tt, U-> 1 4BD1f>^* % IMHMRSac I r«J 

Hff0/c1^>7';l/ a U->7tt, 1 ilUDIf 

£, WJHW3RE c oR I r«J»rUfc*>^;U. U->8 

tt, u-> 1 tmcin'zrjii. »msms s a h i -c 

«JWt/c-y*>^;k (B) tt (A) tmtTtfv-z? 
JMD % DNA^fem 

[0 6] H6ttj6tt«6-0»ft4DNA#y^5«-tf* 

(A) U->MttDNA*tr -fX7-*-r, 
-YXSr^-^CDSCTnt*. M13mpl8 
RF DNAtMRMRSnaB I rtffSr L/cIWD N 

^l/tf Kt£»««:tfl^ irecAgtc, 
SDNA Polymerasel r«SKSJCE*ff o 

u->2tt, t'J^^u^f F^M&c^u- 
>1 iPIOSfS^f o/df>^I/ 0 U->3tt\ Ml 3 
mp 1 8RF DNA**lJPR»«Sn aB I r^#rU/c 
WDNAi, *©«WDNA©5Rffl«B«©|B^J*Jfo 
t'j^^U^-f Kt£*«4tf^ irecAI 
tC. A^IMDNA Polymerasel, Larg 
e f r a gm e n t T^I^SJCE^tf o/Co U->4 

tt, ty^^utf F*Jn*tttr»ru->3£i5t;J5 

I^€:tfo/c1f>>'*;U 0 U->5tt, M13mpl8RF 

DNA*W»B*S n a B I rftlKLx/c^WD NA 
<b, *©«WDNAOi^!I*}#o*y=f^d;u*^Kr 
H*a»JSR*t?C\ ire cA««C % ^IIDNA P 
olymerasel. Large fragment 
(3' -5' e xo v^*) -cmi&JxJZ>Zn^tc 0 Is 
->6tt, *y^^U*^F*JPAttlr^-CU->5i 

mcmjt^j^tcvy^^o (B) tt (a) ipjDr^/ 

[07] H7ttS8»W7©a&4DNA*yy9— tf* 

^>o (A) U->M«DNAf-/X7^--c, -^<Z)1t 
-YX^r-^cDSc^-To U->ltt, M13mpl8 
RF DNA*»JIHB*SnaB Ite]ffiU/cIfjDN 
A<h, *0«WDNA<D*«««fl[)IEW*»o*yrf5J 
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SDN A Polymerase^ Large fr 
agment (3' -5' exov^t^) vm^JxJt 
£tTofc» U->7*t *y:***U**K*JJD*ttl* 

Ml 3mp 1 8RF D N A £$lJHij83R S n a B It« 
»flyfc*WDNAi. *oaM9DNAO*4B«H8(3[)IBW 
*»o*y=f3C>u**Kr=*MHW*m\ Ire 
c A«rff 5 CittUCC. ^fliSDNA Polymer 
aseL Large fragment (3' -5' 10 
exov-/^) r«BKl6 (5fNUE3 7'C) £ffo 

/Co u->8«, * y =f* K*Sn^&t>ru- 

>2 iI5IDSJS4tf o/c1f>^k U->3tt Ire 
cA£*t? CifcUC, *jliSDNA Po 1 yme r 
asel, Large fragment (3' -5' 
exo7>fn) mglSJK (Stc»tt4 7-C> «To 

fc. u->9«, ty^^utf F*/ra^ri/- 

>3±HDJ^**Tofc1f>:/;k U->4fcfc. ire 
c A^rff 5t£&L&c, Bst DNA Pol yme 
rasel. Large fragment "CSIffiJSiS 20 
(KJ£Sg6 5°C) ^rtf-o/Co 10 tt, * y rf * 

^u*?- K*Jjnx.&<,>ru-->4 <fcrai;5i£*tf 

>>Ok U->5*t ir e c A£ff 9C<b&bk:, P 
yroBest DNA Polymerasel ~C*i 
(KJfcfflJKe 5'C) ^tfo/c 0 U->1 lit ^* 
y =f * ^ u^-^ Ftftjiftor u-> 5 &ia DS(6*tf 

ofctfV^U. U->6*t l^r e c A€r?f ^CiJ&rU 
CC.Taq DNA Po 1 yme r as e I tSg 
t£ (SfSSS65 # C) ^tfo/c 0 U->12^ ^'J3 

•y->^, (B) tt (A) D 

[08] S8«*IS^j8<DeWDNAd:Lr, HSHfrD 
DNA«c»Lr«BISjS*ffote|©8«f ! -jr. -eft-e 

T&So (A) U->MBDNAH--fX7-*-r, -e 
<W ^X£ir-£<£>£CC^-f 0 U->Ut p B R 3 2 
2 DNA*«WDNAiir, *yrf**U:*^K7 

**U*?- K7<D2?tHffl^«; rf^^u^^ K8*fflt»T 40 
«MKl£4ff-3fc1f>:*Vl/. U->3 tt* y rj"^ * 

«, fflC»fc«WDNA**«KJC*ff5C4a< . 
££lf>^<hl,/c&<Dr&S 0 (B) « (A) 4 HO 
tf)V(D D N A±&fe2W 0 

^KOttB^ttitUtelWf 5 -*-. -eft^ft, TfBCD 

So (A) U->MteDNAiJ--f X^-^-t, 
^X^-^tDSiC^To > ltt % Ml 3mp 1 8 50 
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RF DNA«MRS3RSnaB It?WWU/c^DN 
*u**K (5' r=2MWB«*ffofctf> 
> r d x t p s £ fin x. r a* o ii fr&fcz \ f fc if > 

^o U->3«:. U->1 iBIC=*«WBJSS*m^ 
WdXTPs *flDAttl^BX 0 ii*SJS«:tf -»fc1f> 
>0U o u->4«. L — > 1 £HCHMUBa£ffl>. 
iC^dXTPs (v^t^dATP) ^MtKOjA 
*Sl£*tfofc1f>^U. U->5te\ U->l<b[s]D 
S*»l»JiS*tfl\ KWdXTPs (-7>/tXdCT 

p) *fln*raxo^si£*ffr>fcif>^i/. (B) « 

(A) tmCT#V-zyA<(D, DNA^6¥X a 

[H101H10 «HfiS09 1 0 <Dm&m&<D?m&z& 

mbtcmmT-z-o ^ft^ft, TK<oit>^(09SL 

*»©tt»*7n-rHffiW:«toS¥Kr*S B (A) U- 
>M«DNAtf^X-7-^-i?. -fcOi^Xif 5 -*© 
&Cm^ 0 U-Wte, M13mpl8RF DNA£ 
WH»«SnaBir«JBrOfc«WDNAt, ^<£>«[ft 
DN AO*i»ffl«(DiBW*»o* U =f* ? KtE 

bDNASrffl^TWS, flnDNAO«R«ttD^i« 
f#-3*y rf* FT\ H#tWBJ&<hdXTPs* 

oii^siS-rDNA^y^ 5--tf*jn^.<ci»ru-> 1 

iS-CdXTP s *jD*.«CC»-CU-> 1 <fc|5Ii;Sl£*ff o 
/c^>^;l/ a U->45i, IR^iA<^Sf5-CdXTP s<7) 

K*>o«cdCTP*apic-cu-> i tmov-^y'JK 

(B) « (A) i[5jGT^7n-X^;KD, DNA^ftft 

¥Xo 

[HI 1 ] HI lttXftMl l©^*^>«ISMBffJDN 
AcDHffl^oaS^bSr^r^-*-. ^ft^ft, rieco 

So U->M(JDNAif^X7-^--C, ^COIf^X?: 
f-^<DtE(fC7fk^ 0 lx->l«, M13mpl8RF 
DNA«IiISnaB I "C^D&r U fcSW DNAi, 
*©«WD N A<D*»««©IBW*»o* y rf^ >7 

!a$ftfc«WDNA£, xhu^hr^>ts^Mtr 
A©^*^>«asftri*ai^flpjs**r^y^ttcc 
xzmmtux. FDNA©w*4sie?u*j#o 

^5-f^-*ffl^TPCRSa6*tfl^ fODNA'Itt 
S:1f->^l/tL//cfc<D*C*So U->2«, U->l<b 
Ml 3mp 1 8RF D N A^*lMS^S 
naB ir^KO/cSWDNAch. $WSSnaB 1 
r^WMl 3 m p 1 8 R F DNACDfe^ 1 o©5R«« 
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y;U. U->3B, U-> 1 <h|5jG&i££, *y=f** 

1 3mp 1 8RF DNA4WSSnaB I rWIBr 
L/te«WDNAftl»S<!:0rPCR«fTofc-9'>^l/ 

[012) 01 2ttHtKM 1 2flO^*^f|H«i:^ffl)W 
ffittB- IAsysWc tS!SSWDNA<Dllta^ 
<2HSfb<Dr-££^T0ffir&6 o (a) Xhu 
7>Tf^>«S^(D*fe>i^ -Office, e**>ttH8Kj£ io 
*frofl^WDNA*«S£Stf4fB». (b)B, B4B 
ftS n/c 2 #$KDN A y^ttCC J: 9 1 #ttte 
JBBIS-H:*. m^X&fc**^? KDMffim*. 6xs 
SC«CK#»A4a». (c) B % ttttDNAficffiffift 
ttl*«DNA*JtlPAfcR«. (d) 7il/^UXtt 
*C<J;9 l*iDNA?:i< 0 ttD-CBfflftA"*? KD« 

BxsSC<cBftftX.&£m. <e)tt % «W 
D N A tCftRHKttEftl* 6 o 1 *IK D N A fcJDiL 613 

(f ) \t s WJDN A 1*«DN A 

3.6l3filo 20 

[013) 013 BUMN 1 3 ©=*MBI5JiBEaJ5{cte^ 

6^Xr*£ e (A) l/->M«DNAt-/^7-^- 

-eo-y- JXZr-zcD'&iCm'fo u->i(t Ml 
3mp 1 8 RF DNA«tNKinRSnaB ITWl 
te«WDNAi t *©«WDNAfl[)*4a««OiB^J«:^ 

*a»JSSSJ£ J &ffoft:1^>^U 0 U->2«. recA 
^>A^»tl/->l <t(lJDSJS^fo/c1f >y 30 
;k U->3«, ATP-rS^i^tb->l tW\C 

U**F <*!/=flEHI2) *«t»rSK*ff-5*fc*>^ 
;k U->5«, ^*HKI*y=f2*U:**F (4-U=fE 

BR 3 2 2 DNA*»|IEB«SS c a I rWKOfc*- 
hDNACCS*rs*y^3f^l/*^K (*y=fK?ij 
3) iffiur, Kl6*tTote1f>^b. U->7«. p 
BR3 2 2 DNA^SWSca irGHIfrbfc*- 
-HDNA4, h DNA<D3£<8tttt®S 40 

)\>. (B) « (A) iigCTAfP-X^KO, DNA^ 
[014)01 4«HS6W 1 4©=*J8JgfltSJS6C*jW 

k^—^-o -en-en, TiB©*>^KD«aac»©a 
*«:?s-riafflccftt>s^rA4. (a) u->m«d 

t. U->Ht M13mpl8RF DNA^W 50 
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^SnaBI-CWl/«DNAi, ^-CDfiUffrDN A 
©*IMW<3DB?J*»ot y =f * * U** F ( 5 ' 

sis) *flR»r, H^mBdssi&«fT o/t-^>^;w u 

E5»J*J*o*y=r^^u*^K (5' 3$MMft) 

13mp 18RF DNA«rWJKB*SnaBir«J»f 
WcIMDNAi, *<D«WDNA®fc5 lo©5fci8« 

«©BW*»o*y =f**u**F*»<r»T. =#ttfl5 
ir, iB#ililBW*l»o*y=f^ jru*^F <5' 

mm) zm^x, =*$mj&&fc&r & > 

(B) \t (A) 4HC7#P-^y^ DNA±^6 

[015) 015 »XtiM 1 5 ©=*«»flESl6K:i2* 
<b<*n£, *y rf^^U^^KOSS^iH^/cH®!^- 

-rafficcf^to^^jtr**. (a) i/->M«DNAt 

>ltt % M13mpl8RF D N A *»JISaW S n a 
B I rttKOteBWDNAd:. *0^DNA0£NMR 

=*SKS^SJS«:ffo/c1f>^;l/ 0 U->2tt % M 
1 3mp 1 8RF DNA&fHRRiHRSn a B I r^3W 

ufcsw d n Ajmm®<DMm&&^ 50-merty 

y-)\, 0 U->3tt, M13mpl8RF DNA**MR 

usis n a b i wimotcmmD NAtmmmvmHz 

t?o40-me r t'J^^Ut^F^t, H*II 
JI5flESIE*ffo/c-^>^bo U->4«\ M13mpl 
8RF DNA£fMKKRSnaB IT«JKLfc«WD 
N A3tM««(DEW*#o 30-mer*»J«>U* 

>5«, Ml 3mp 1 8RF DNAMgfSna 
B I r«KOfcatt^DNA5iaSiW«©S^J*»o2 0 - 

?fo/cif>^;k (B) « (A) i|5]D7^P-xyjl/ 
DNA^S?S 0 

[016) 016 1 6 ©=*aBB«JB6«:^R 

t-z-o -en-en. TE(D"y->^Ko««»«iott* 

*inriaffi«:f^to4^*r*4 0 (A) U->M«DN 

At>(X7-^-r, -to-y-^xsr^-irofficcsr. 

U->1«, M13mpl8RF DNA?:$(JKP^S 
naB ir^KU/ctg^DNAi, f©SWDNA<D^ 
«*««©iEy»i*^6 0-mer*'J^> F* 

Ml 3mp 1 8RF DN A£$iJKi?SIS n a B I ~C#J 
»rUfc«WDNA5R«8^e>. 1 0 - m e r Ao/c 
SI^Oie?fJ?r^o6 Ome rt'J^^Ut^ F£BH> 
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3mp 1 8 RF DNA£8HJRgg?jgS na B I "C^Kl 
»DNA»6, 20-mer«fi(cA->te«« 
©B3^J*J#o6 0-me v*VrfZ2\s*? F4ffll>t 
3*tt0J*J5aBS:fT o/clf >7';l/. U->4tt, Ml 3 
mp 1 8 RF DNA«SiSnaB I t^Sfl/c 
«WDNA*iftfeS k 30 -me rMACCA^fcMM® 
ffi^J£J#^6 0-me r*'J rf**U*?- h'^ffl^tE 
^^JSSSJ£*tTofc1f>^. (B) « (A) £HD 
T#D-X*%© t DNA^S¥X e 10 
[■ 1 7 ] B 1 7ttl«l« 1 7 0=*««JSSSK«:*JW 

^HffitCftfeS^raS. (A) U->M«:DNA*!J- 
>lte, M13mpl8RF D N A *fMKB3R S n a * 
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B I Vtyjffii UtcMtfi D N A <b , ^^SWD N 
«<OB2W*f*o6 0-me r*y ^S^U** K 
r=*ajBjjRRj£*!f Irec AtftCC. 1 x S S C 
*"C«MBa (3 7°C, 1 0#) *tr->fct>">^. U- 
>2«:, 1 Oft) ayjr^rffr. u-> 

3tt. &&3(55°C. 1 0») 0f>7X U->4 
«, &©S(6 5*C, 10») U->5, 
(7 5'C, 10#) W>^;b 0 U->6«. lift 
(8 5*C, 1 0») (D1f>^U. (B)»(A)i 
■ CTtfP-X^©, DNA^Mlo (C)tt, 
(A) tHCHi**, Ml 3mp 1 8RF DNA*fM 
[Jgi?*S naBi r«Kbte»»DNA©*««l*DiE 
4 0-me r©g3 WJ^^Utf K4 
ffiUt, ffofc. (D) » (C) tHtTtfo-^W 
DNA*»fiafX. 



(A) 



[HI ] 
(B) 



[02] 



M 1 2 3 4 5 




(A) 



M 1 2 




(B) 



Ckb) 



23.1 



M 1 2 




(C) 



(baa©) 



M12M 



263 



[011] 




(22) 1#B3 2 0 0 0 - 2 10082 

[13] [04] 



(A) (B) (A) (B) 




[07] 



(A) CHS ] 



M1 23456789 10 11 12 




Ml 23456789 10 11 12 

(Kb) ■^■■■■■^H 
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[015] [HI 6 ] 



(A) (B) (A) (B) 




[01 7] 
(A) (B) 

M 1 8 3 4 5 6 M 1 S a 4 0 6 




(C) (D) 
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F £ - A 4B024 AA11 AA20 CA01 EA03 HA08 

HAH 

4B029 AA23 BB20 CC03 CC08 
4B063 QA01 QA12 QA13 QQ42 QR08 
QR32 QR41 QR42 QR48 Q*83 
QS03 QS16 QS34 QS36 



